Supply chains are becoming more international and sophisticated. With the globalization of businesses, competition between enterprises has evolved to competition between supply chains. The development of third party logistics (3PL) service can help supply chain to achieve cost reduction and shorten lead time simultaneously. For this reason, third party logistics has been integrated into supply chain to enhance supply chain performance. However, we notice that not only is the research on China's 3PL still in its infancy, but also the role of 3PL in supply chain is not well examined from the Chinese market perspective. The intent of this study is to fill the void by providing a framework addressing how to leverage third-party logistics to improve supply chain performance in the Chinese market. The intended contribution of this study is that we hope our research constitutes a pioneer study that conceptually addresses the relationship between 3PL and supply chain performance, upon which data from the Chinese market can be tested.
China has become a coveted market due to tremendous economic growth as well as large number of consumers in the world. The Chinese consumers are shopping worldwide for the same cars, fashions and electronic must-haves as their counterparts in North America and Europe. Hopefully, they can get the various commodities in a timely manner. To this end, the in-bound and out-bound physical production flows cannot be fulfilled seamlessly in the absence of 3PLs. Thirdly, it is worth noting that although China's logistics industry has grown very quickly in recent years, along with China's high economic growth of 10% annually during the past decade, limited research has focused on 3PL providers in the Chinese market (Huo, Selen, Yeung, & Zhao, 2008; Zhao, Flynn, & Roth, 2007) . However, not only is the research on China's 3PL still in its infancy (Lau & Wang, 2009; Wang, Chu, Zhou, & Lai, 2008; Zhao et al., 2007) , but also the role of 3PL in supply chainis not well examined from Chinese market perspective (Chu & Wang, 2012) .
The intent of this study is to fill the void by providing a framework addressing how to leverage third-party logistics to improve supply chain performance in the Chinese market. The intended contribution of this study is that we hope our research constitutes a pioneer study that conceptually addresses the relationship between 3PL and supply chain performance, upon which data from the Chinese market can be tested. In addition, this study focuses on the relationship between 3PL providers and users, and discusses how their interactions help to increase logistics flexibility, which in turn increases the supply chain performance.
The remainder of the paper is organized as follows. In section 2, we review the relevant literature. In section 3, we discuss the conceptual framework. We conclude with a discussion of intended contributions and directions for future research in section 4.
Literature Review

Third-Party Logistics and Its Integration in Supply Chain
There is no consistent definition for third party logistics. According to Berglund, van Laarhove, Sharman, and Wandel (1999) , third party logistics refers to "activities carried out by a logistics service provider on behalf of a shipper and consisting of at least management and execution of transportation and warehousing. In addition, other activities can be included, for example inventory management, information related activities, such as tracking and tracing, value added activities, such as secondary assembly and installation of products, or even supply chain management". They also notice that contract is required to "contain some management, analytical or design activities, and the length of the cooperation between shipper and provider to be at least one year, to distinguish third-party logistics from traditional 'arm's length' sourcing of transportation and/or warehousing". For the purpose of this study, we utilize this definition as it emphasizes the role of third party logistics provider in supply chain. It is noted that "logistics outsourcing" and "contracted logistics" are often used more or less interchangeably as "third party logistics". Increasingly, 3PL providers are integrated into supply chains (Jayaram & Tan, 2010; Tezuka, 2011; Chu & Wang, 2012) because 3PL helps to manage the entire supply chain. Tezuka (2011) also highlights that supply chain participants may enjoy advantages derived from four contributory sources of 3PL specialization: scale, know-how, searching ability, and IT skills. Under the context of the supply chain, 3PL providers interact with suppliers, manufacturers, and retailers to provide various logistics service to them.
Potential Risk
According to Risk Theory, risk means the uncertainty that will affect the realization of organization objectives (Cheng & Yu, 2010) . Supply chain disruptions happened in the past few years have turned the spotlight on supply chain risk identification and management. The risks involved in the whole supply chain include but not limited to supply risks, operational risks, demand risks, security risks, informational risks, relational risks, and logistics risks (Cavinato, 2004; Manuj & Mentzer, 2008) . To avoid taking on some risks, shippers including suppliers and manufacturers delegate logistics operations to 3PL providers (Tezuka, 2011) . In this study, we focus on the logistics; therefore, we discuss the logistics risks faced by 3PL providers in the supply chain, which admits that 3PL providers may not deliver the expected level of service. Other risks are out of the scope of this study. We define the potential risk as a situation where 3PL providers will suffer potential losses. The dimensions of potential risk that we believe are most commonly faced by the 3PL providers under supply chain context are weather risk, information transmission risk, and cooperation risk.
The first potential risk is the weather risk, including risks related to floods, tornadoes, hurricanes, earthquakes, and other natural disasters (Oke & Gopalakrishnan, 2009 The second potential risk is information transmission risk. In line with Cavinato's informational risk (2004), we refer information transmission risk to the risk caused by asymmetric information or distorted information between the 3PL provider and other supply chain participants (i.e., suppliers, manufacturers and retailers). The 3PL providers have taken on not only traditional distribution activities, such as warehousing and transportation operations, but also managerial activities related to the flow of goods, as well as certain production activities (Fabbe-Costes, Jahre, & Roussat, 2009) . A well-functioning information transmission mechanism is required to ensure the information about goods flow to every supply chain partner; otherwise the decision making will be based on asymmetric or distorted information.
The third potential risk is cooperation risk, which caused by problems of cooperation between the 3PL provider and other supply chain participants. In recent years, the relationship quality between 3PL providers and other supply chain participants have grown in importance (Chu & Wang, 2012) because 3PL providers deal with the movement of products between different participants in the supply chain (Nagarajan, Savitskie, Ranganathan, Sen, & Alexandrov, 2013) . If other participants don't cooperate with 3PL providers in a timely manner, then all supply chain participants including 3PL providers will suffer losses in terms of time and cost.
Information Technology Investment
The investment and successful implementation of IT is a means to enhance logistics competitiveness (Lai, Li, Wang, & Zhao, 2008; . In this study, we define information technology investment as 3PL providers' investment in information technology with an attempt to integrate the flow of information between 3PL providers and other supply chain participants.
Bowersox, Daugherty, Droge, Rogers, and Wardlow (1989) note that the "ability and willingness to invest in state-of-the-art IT" is one of the ten key differentiators between leading-edge logistics organizations and average firms. The Global Logistics Research Team at Michigan State University (1995) indicates that IT represents one of the crucial capabilities that combine logistics process integration and world-class performance. An integrated IT system also has been identified as a key component of the extended enterprise model developed by Bowersox and Daugherty (1995), and Bowersox, Closs, and Stank (1999) . In a highly competitive context, characterized by "time compression", effective leadership of logistics service providers lies in their capacity to innovate in the area of joint flows management. More specifically, 3PL providers must maintain very close ties to technologies, particularly information technology (Sauvage, 2003) . Today's highly competitive business environment makes high level IT investment more important than ever. 3PL providers invest in various information technologies such as GPS, RFID, bar coding, Electronic Data Interchange, and supply chain planning, etc. (Zheng, Fu, & Yang, 2012; Third-Party Logistics Study, 2014) . For example, the real time guidance provided by the GPS technology can help improve JIT service in supply chain; therefore, reduce cost associated with inventory management. Another case is the weather forecasting technology. Savvy businesses are investing in weather prediction technology with an attempt to make logistical decisions (Markowitz, 2011) . By investing in this information technology, 3PL providers could utilize long range weather analytics based upon the historical seasonal shipping patterns and determine if there is additional risk due to the natural disasters.
On the other hand, other supply chain participants could utilize information technology invested by 3PL providers to streamline activities throughout the whole supply chain. For instance, Interorganizational Information Systems (IOS), invested by 3PL providers, can facilitate communications among participants within the supply chain (Lewis & Talalayevsky, 2000; Lai et al., 2008) . The long range weather forecasts provided by the weather forecasting information technology can be entered into the suppliers demand planning process to forecast specific product demand.
However, it is worth pointing out that some companies have invested in IT but their collaborative practices did not improve a lot. Holweg, Disney, Holmström, and Småros (2005) argue that although some information technologies such as Vendor Managed Inventory (VMI) and Collaborative Planning, Forecasting and replenishment (CPFR) initiatives benefit supply chain partners, lack of common understanding of these concepts and the difficulty of integrating external collaboration with internal production and inventory control will lead to slow progress of IT implementation.IN deed, in practice, some IT implementations are a failure in terms of meeting their objectives of flexibility, responsiveness, reliability, and quality. Companies could spend more than www.ccsenet.org/emr Engineering Management Research Vol. 4 No. 1; $1 million on a given IT system, just to scrap it in the end. Synthesizing the literature, Bharadwaj (2000) argues that it is how firms leverage their investments rather than IT per se to create unique IT resources and skills that determine a firm's overall effectiveness. We therefore argue that it is not the IT itself but the way IT is used that brings some painful things to the company; it is not the IT per se but the way IT is integrated into operations that brings benefits to the company. We still focus on IT investment throughout the paper, since IT investment is the prerequisite for IT implementation.
Integrated Logistics Relationship
Logistics deals with the movement of products between different participants in the supply chain, thus a crucial question in logistics is the issue of integration between participants in the supply chain (Panayides & So, 2005) . Panayides and So (2005) also suggest that all the parties in a supply chain, including 3PL provider and their clients, should work in a collaborative manner in an effort to share and receive information and improve overall quality. As suggested by the late Robert V. Delaney, relationships are what will carry the logistics industry into the future (Third-party logistics, 2007, p. 18) . In supply chain, suppliers, manufacturers, and retailers rely upon the third party logistics providers to offer logistics services designed to meet their specific needs. To do so, third party logistics providers have to interact with other supply chain participants on joint problem solving, planning processes, and continuous improvement efforts. In this study, we define integrated logistics relationship as trust and collaboration between 3PL providers and other supply chain participants. By engaging in integrated logistics relationships, the suppliers, manufacturers, retailers, and 3PL providers communicate on a regular basis to make rational inventory management and distribution plans, and work on solving joint problems as well. The integrated logistics relationship supplies resources and assets that any single party in the supply chain may not have. This relationship can also satisfy customer expectations and save on logistics costs (Chu & Wang, 2012) .
Logistics Flexibility
"Flexibility" is not uniformly defined within the literature (Golden & Powell, 2000) . In the supply chain literature, flexibility is considered as the ability of the supply chain to adapt to the changes (Angerhofer & Angelides, 2006) . Logistics flexibility has been identified as key component of supply chain flexibility (Duclos, Vokurka, & Lummus, 2003; Kumar, Shankar, & Yadav, 2007; Kumar, Shankar, & Yadav, 2008; Choy et al, 2008; Nagarajan et al., 2013) due to the reason that logistics is a key operational function enabling the flow of materials and resource between suppliers and customers (Naim, Aryee, & Potter, 2010) . Duclos et al. (2003) define logistics flexibility as the ability to cost effectively receive and deliver product as sources of supply and customers change. Kumar et al. (2008) define logistics flexibility as the ability to control the flow and storage of raw materials, finished goods, services, and related information from origin to destination in response to changing environmental conditions. For the purpose of this paper, we adopt the definition as given by Kumar et al. (2008) because they are able to identify key components of logistics flexibility under uncertainty.
Supply Chain Performance
Many supply chain performance measurements have been proposed including sales growth, cost reduction, lead time, customer satisfaction, forecast accuracy, etc. (Angerhofer & Angelides, 2006; Ramanathan, Gunasekaran, & Subramanian, 2011) . These measurements are categorized into different groups by different researchers. Cirtita and Glaser-Segura (2012) categorize the supply chain performance metrics as internal linkage performance metrics (e.g., elimination of non-value added activities, decreased variance of orders, more efficient use of time, etc.) and external linkage performance metrics (e.g., creation of end-customer value). Ramanathan et al. (2011) argue that identifying the performance metrics from suppliers' or buyer's viewpoint is indispensable. Chia, Goh, and Hum (2009) develop supply chain performance measurement from a balanced scorecard perspective, including four "balanced" dimensions including financial, customer, internal business processes, and learning and growth.
Based on the literature, we define supply chain performance as the ability of the supply chain to deliver the right product to the right place at the right time at the lowest logistics cost. This definition takes into consideration the lead time, cost, and end-customer value. We believe this definition captures the major benefits of supply chain.
The Research Framework and Propositions
The purpose of this study is to provide a framework for the Chinese market to examine the relationship between 3PL and supply chain performance. Under supply chain context, when faced by various potential risks, 3PL providers will more likely to invest in information technology, and at the same time build integrated relationship with other supply chain participants. Information technology investment is expected to facilitate information sharing among all the participants, which in turn helps enhance integrated logistics relationship. Information technology investment and integrated logistics relationship will lead to logistics flexibility, which will eventually lead to supply chain performance. The research framework is depicted in Figure 1 . 
Potential Risk and IT Investment
When devastating storms, hurricanes, and other natural disasters strike, they can cause chaos, product shortages, and suffering (Matacunas, 2006) . If 3PL providers get accurate weather forecast report in advance, which requires investment in information technology, then they can plan in advance to mitigate their losses. 3PL providers are also faced with information transmission risk and cooperation risk. To mitigate the risks, they make widespread use of cellular phones, laser technologies, electronic chips, internet and satellite positioning to trace their loads (Sauvage, 2003) . It follows that 3PL provider with ability to integrate and deploy these technologies could better facilitate information sharing throughout the supply chain. Furthermore, the ability to integrate and deploy information technology can reduce conflicts among various functional areas (Daugherty, Chen, Mattioda, & Grawe, 2009 ), which in turn make effective information sharing possible.
Therefore, we propose proposition 1 that as the degree of potential risk increases, the 3PL provider's reliance on the information technology investment also increases.
Potential Risk and Integrated Logistics Relationship
The weather risk can result in supply chain disruption. To mitigate potential weather risk, suppliers, manufacturers, retailers and 3PL providers have to share all the historical demand and supply data to better understand the vulnerability points and their impact in the supply chain, and develop and test contingency plans (Oke & Gopalakrishnan, 2009) . In absence of trust, communication and collaboration among supply chain partners, the mitigation strategies couldn't be fulfilled. The more frequent communication between 3PL providers and other supply chain participants, the less asymmetric information and distorted information exist. This in turn helps to reduce information transmission risk. When faced with coordination risk, 3PL providers may choose to dedicate assets and tailor business process to suppliers, manufacturers and retailers specifically (Devaraj, Vaidyanathan, & Mishar, 2012) . For example, 3PL provider can modify distribution activities to conform with the needs of the manufacturer. According to transaction costs economics, this asset specificity investment tends to promote cooperation among supply chain participants. In addition, trust, communication, and collaboration may signal a healthy integrated logistics relationship between 3PL providers and other supply chain participants. The integration logistics relationship would make the supply chain more agile, responsive, and flexible to react to a dynamic marketplace (Lee, 2002) , therefore, help to mitigate the potential risks.
Therefore, we propose proposition 2: that as the degree of potential risk increases, the willingness of supply chain partners to build integrated logistics relationship increases.
IT Investment and Integrated Logistics Relationship
The relationship between IT investment and external collaboration has been assumed by past studies. Some studies have tested the relationship between IT capability and other constructs related to collaboration, such as relationship commitment. For example, Kent and Mentzer (2003) (2009) find that the ability to integrate and deploy information technology can reduce conflicts among various functional areas, which in turn make effective information sharing possible. Tian and Daniel (2008) examine the nature of trust in logistics outsourcing relationship in China and indicate that 3PL providers' information sharing has a significant and positive influence on logistics users' trust towards 3PL providers.
The survey result by Third-Party Logistics Study (2014) provides further support to the IT investment. Table 1 shows data regarding a twelve-year view of shippers' (i.e., parties that use 3PL services) opinions on whether they feel information technologies are a necessary element of 3PL expertise, and whether they are satisfied with their 3PL providers' IT capabilities. The difference has become known as the "IT Gap." Over the long run, there has been a modest increase in the percentages of shippers who indicate satisfaction with the IT capabilities of their 3PLs. In fact, it is worth noting that the satisfaction rate has doubled since this question was first asked in 2002. In the meantime, 90% of shippers report that their relationships with 3PL providers generally have been successful. The shippers and 3PL providers are about equally satisfied with the openness, transparency and good communication in their relationships. It follows that IT gap is negatively associated with integrated relationships. The reduction of "IT gap" can be credited to increasing investment by 3PL providers in IT.
Therefore, we propose proposition 3: that investment in IT is positively associated with integrated logistics relationship. Source: Third-Party Logistics Study (2014), p.14.
IT Investment and Logistics Flexibility
Logistics flexibility requires suppliers, manufacturers and retailers to collaborate with 3PL providers, especially under environmental uncertainty. Information technology facilitates real-time supply chain information sharing among participants, which will help to build logistics flexibility. The information includes but is not limited to inventory level, delivery status, and production planning and scheduling which allows participants to manage and control supply chain activities (Prajogo & Olhager, 2012) . For instance, real-time inventory position provided by information technologies such as GPS could help suppliers to plan their replenishment and delivery schedules to meet the customers' demands in a timely manner (Prajogo & Olhager, 2012) . Information sharing will in turn enhance collaboration among supply chain participants. The constant flow of information and effective collaboration enables 3PL providers to be flexible in their operations, and to be responsive to customer or market demand (Nagarajan et al., 2013) . For this reason, the responsiveness could eventually be achieved through increased information sharing between the collaborating organizations (Squire, Cousins, Lawson, & Brown, 2009 ). On the other hand, we argue that information technology could lead to logistics flexibility through facilitating high degree and symmetry of strategic-information flows in the supply chain. www.ccsenet.org/emr Engineering Management Research Vol. 4 No. 1; Some studies empirically examine the relationship between IT usage and performance in logistic field. They find that IT usage can improve logistics efficiency, effectiveness and flexibility (Daugherty, Stank, & Rogers, 1996; Sum, Teo, & Ng, 2001) .
Therefore, we propose proposition 4: that IT investment will lead to logistics flexibility.
Integrated Logistics Relationship and Logistics Flexibility
Exchange of detailed logistic related information between 3PL providers and other participants could help build stronger integrated logistics relationship in terms of trust, communication and collaboration. Collaboration among supply chain participants is necessary to make responsiveness to marketplace movement, thus, create logistics flexibility (Nagarajan et al., 2013) . Selnes and Sallis find that integrated relationship can promote learning between customer and supplier, and the learning will identify ways to reduce or remove redundant costs, to improve quality and reliability, and to increase speed and flexibility. Under supply chain context, integrated logistics relationship is advocated as aprerequisite for improvement of logistics performance quality in terms of responsiveness, reliability, timeliness and accuracy (Panayides & So, 2005) . In addition, Swafford, Ghosh, and Murthy (2008) find that use of IT to coordinate and/or integrate activities in supply chain enables a firm to better identify its available options for making decisions related to utilizing its flexibility. We recognize that in practices, there are companies that invest in a very expensive IT but fail to achieve the expected results. As we discussed in the literature section, it is how IT integrated with firm's operations to build an IT-enabled integrated logistics relationship that help to increase logistics flexibility.
Therefore, we propose proposition 5: that integrated logistics relationship will lead to logistics flexibility.
Logistics Flexibility and Supply Chain Performance
In supply chain management literature, logistics flexibility has been widely cited as a means of improving supply chain performance because flexible logistics system features less inventory storage and enables sourcing product from raw materials to finished product on a timely basis (Lummus, Duclos, & Vokurka, 2003; Liao, 2006) . Someempirical studies support the positive link between logistics flexibility and supply chain performance (Sánchez, 2005; Liao, 2006; Fantazy & Kumar, 2009) .
Therfore, we propose proposition 6: that logistics flexiblity will enhance the ability of the supply chain to deliver the right product to the right place at the right time at the lowest logistics cost.
Discussion and Conclusion
This study provides an original attempt to provide a conceptual framework to enhance supply chain performance via third party logistics inthe Chinese Market. Majority of outstanding 3PL and supply chain management practices take place in the western context, whereas the same practices in the Chinese Market aresomehow limited. Based on extant research conducted in Western context, we come up with a framework addressing how to leverage third-party logistics to improve supply chain performance in the Chinese Market. Although the ideas originated from western context, the framework is expected to be suitable for the Chinese market as logistics companies in Chinese market more or less learn and follow experience from counterparts of the western countries, and at the meantime large international logistics companies such as UPS, FedEx, DHL, and TNT run business in Chinese market (Wang, Zantow, Lai, & Wang, 2006) . Zhou, Min, Xu, and Cao (2008) gather data from a sample of ten state-owned Chinese 3PLs with five consecutive years of performance measures and find that in contrast with the 3PL industry in the USA, the Chinese 3PL providers tend to focus on traditional service offerings such as port management, transportation, and warehousing rather than playing the role as the integrator or the lead service provider. This study intends to provide 3PL providers in the Chinese Market with better understanding of their role in supply chain, and hopefully they can proactively contact suppliers, manufacturers, and retailers to increase service flexibiltiy, and eventaully enhance supply chain performance.
This study makes some contributions to the literature. The framework which has been built upon an extensive review of the literature, would be beneficial for researchers who are working in the field of Chinese 3PL and supply chain management, and would increase their knowledge of the relationship between 3PL and supply chain performance to a great extent. The framework at the same time could help 3PL providers understand how to deal with potential risk. In other words, if 3PL providers are facing potential risks, they can invest in information technology and build integrated relationship with other supply chain participants to mitigate the risks and at the same time build logistics flexiblity. Further empirical work is needed to test andvalidate the conceptuallframework proposed in this article. We hope that this framework serves as a starting point and could be tested in future empirical research to validate its applicability in the Chinese market. Future research can www.ccsenet.org/emr Engineering Management Research Vol. 4 No. 1; focus on the quality of information sharing between 3PL providers and other supply chain participants. Future research can also include other dimensions of supply chain flexiblity, such as manufacturing flexibiligy and supply flexibilty, to invesgitae how integrated logistics relationship can enhance supply chain flexibility.
